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1, Toxicclepy Profilae

%

fodiun warfarin X/ has been used as an anticoagulant drug ia humans since

the late 1950's. An extansive hody of literature Yas accunulated from this
use. Informztion is available on dose and effect relationships, mechanism of
action, spactrum of toxic offects and traatment of toxic effacts, Patailed
discussions of this Jata are found in all pharimacologzy ~nd tuxicolomy Levt
books and a lmowladge of warfarin's toxicity is part of the training of
vhysicians., A vorking wnowledze is necessary for =2ll phyq'ni1n" treating
anrdio-vascular conditions. The Agancy has, therefore, based its
datermins.ions relative to human safety in this °tandurd on this hody of humﬁn
evidenre, Also includad for informatio~ of the reader only is a discussion of
specific registrant-submitted and some open-litersture toxicity studies of
warfarin, This data is summarized in Table YI-A.

2. Tecknicsl ond Monufeacturing-Use Produsts

a. Technicel

Genaral information on the oral toxicity of the sodium sait »f warfarin to '
humans is readily available (Cosselin =t al., 1976, G23011-117; Yayers =t al.,
1974, C8GN11-119; DiPalma, 1971, GS0011-121; Gilmun et 21., 1532, C2O011-122;5.

Available estimates of the acute oral LD.. of technical warfarin in animals
vary considerably in the available lltarg ure (Table YI-L}., Tha niuman data
from thz public literzture sugzast that technical warfarin may be tizhly toxie
to hunans (Gaines, 1360, N50N2272; Back et al., 1972, 7%023072; Hagan and
Redomski, 1955, 05002253 -l al 50 Zendzian, 1581,- GS0011~ 120)

Althouzh an instance of human poisoning has been alledged to have resulted from
the repeated careless use of a warfarin concentrate (Fristadt and Cterner, '
1965, N57022u5), no raports of toxicity following sinmle exposures are

availsble., A low dermal toxicity is expected (Catego"v IEi\ (Vandzian, 1921,
GonN11--120)., Tn studies with rabbits, the acute dermal toxicity of warfarin on
intaet skin was low (LD50 greater than 2 g/kg) (Snhaniro, 1976, COND2HU3).

lo toxicity datz were availsble tn assess the acute inhslavnisn toxicity of
warfarin., Basad upon the ovailable data on the pnysicsl proporties of
warfarin, it is highly unlikely that warfarin would produce suffieient
quantitias of vapor to be toxic (Zendzian, 1981, G32011-120).
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*/ There are essentially no toxicological differencns betwaen tachnical.
warfarin and sodium warfarin whan adjustments ar= made for the relative
purity of the individual batehes of test mzterial.

/




TABLE VI-A

WARFARIN TOAICITY STUDIES

TEST/MATERIAL

ORGANISH

SEX  RESULTS

CITATION

m ORAL I_D50

- Technical Warfarin

Technical Sodium
Warfarin

Technical Sodium
Warfarin

~ Technical Sodium
Warfarin

Techr.ical Warfarin

Warfarin

Warfarin

Encapsulated
Warfarin

Encapsulated
- Warfarin

- §5,4% Granular
Warfarin

- 5.4% Granular
Warfarin

*

- 0.025% Bait

Rat

Guinea Pig
Mouse
Rabbit

Doy

Chicken

3.0 mg/kg

112 mg/kg
10.4 mg/kg

100.3 mg/kg
8.7 mg/kg

323 mg/kg
- 58 ma/kg

182 mg/k

374 mg/kg

BOU g/ kg
1200-300 mg/kg
>1g/kg

2.5 - 20 mg/kg

M 450-680 mg/kg
F . - <10 mg/kg

2.5 - 5.0 mg/kg

12.5 mg/kg
1.2 - 2.5 mg/kg

32 my/kg
<10 mg/kyg

M,F 55 g/kg

M <100 g/kg

M,F - 220 g/kg

Gaines, 1960, 05002272

Back et al.,1978,05003932
Back et al.,1978, 05003932

Hagan and Radumski, 1953,
05002258

Til et al., 1974, 00002461

WARF, 1977, G50011-106

WARF, 1977, GS0011-107

WARF, 1977, GS0011-103
WARF, 1977, GSO01l-102

Shapiro, 1977, 00002282
Shapiro, 1977, 00002281

WARF, 1977, GS0011-113
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TABLE VI-A (CONTINUED)

TEST/MATERIAL

CRGANISH

SEX RESULTS

CITATION

ACUTT. DERMAL LD

50
Technical Warfarin

- 5.4% Granular

-

PRIMARY EYE IRRITATION

Warfarin

0.025% fait

Warfarin

Technical Warfarin -

Encapsulated
Warfarin

Technical Warfarin
0.54% Gramalar
Warfarin

0.025% Bait

5.4% Granular
Warfarin

PRIMARY DERMAL IRRITATION

~ Warfarin

Technical Warfarin

Encapsulated
Warfarin

0.54% Warfarin

5.4% Granmular

Rabbit
Rabbit

Rabbit

M,F >8 g/kg

M,F  >20 g/kg

>20 g/kg

MNone

Mild conjunc-
tival irrita-
- tion

" None

Slight conjunc-
tival irritation

Conjunctival
irritation
|

None

‘Moderate to se-
vere conjunctival
irritation

None
"...None -

None .

- Mild dermal
irritation at
24 hours

‘Very slight
dermal irri-
tation at

24 howrs

Shapiro, 1976, 00002443

Shapiro, 1977, 00002280
WARF, 1977, GS0011-116
WARF, 1977, GS0011-104
Shapiro, 1976, 00003288
WARF, 1977, GS0011-100
Shapiro, 1977, 00002430

Shapiro, 1976, 00002852

WARF, 1977, GS0011-115

Shapiro, 1877, 00002284

WRRF, 1977, GS0011-105
Shapiro, 1976, 00002851

WARF, 1977, GS0011-101

Shapiro, 1976, 00003257

Shapiro, 1976, 00002283
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TAB'E VI-A (CONTINUED)

TRST /MATERIAL ORGANISM ~ SEX =~ RESULTS CITATION

- 0,025% Bait Very slight Shapiro, 1976, 00003290
' ~dermal irrita-
tion at 24 hours

- 0.025% Bait ~ None WARF, 1977, GS0011-114

TERATOGENICITY

- Clinical Sodium Fetal Abnorma-  Sherman and Hall, 1976,
Warfarin lities 05002097

Clinical Sodium " ~ Shaul et al., 1975,
Warfarin N 05001852 ., 1975,

Clinical Sodium T _ Warkany, 1976, 05001730
Warfarin

Clinical Sodium ; o dolzgreve et al., 1976,
Warfarin - o 05003388

CLINICAL EXPERTENCE
- 0.25% Warfarin _ 2 fatalities Lange and Terveer, 1954,
on corn meal after ingest- 05004097
ing the meal
over 15 days
EMERGENCY TREATMENT '

- Clinical Sodium Gosselin et al., 1974,
Warfarin GS0011-117

" U ' Casarett and Doull, 1975,
GS0011-118

Meyers et al., 1978,
GS0011-119

Di Palma, 1971, GS0011-121
Gilman et al. 1980, GSN01il-122
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Warfarin has no chemizel molvizs capablz of 2cidic or basic funchion and

thare are no reeorts Jf tissu2 danzge following nunan use (ineluding that by
injeotion) of liquid warfarin, Human data and the echemistry of warfarin
indicate a low potential for acute eye affects (Zendzian, 1071, (SON11-1203},
Primary eve irritation studies (cne on technical warfarin, WASRF, 1977, G50011-
104: ons on encapsulated technical warfarin, WARF, 1977, GSGO11~10?) in animals
1rﬁ*ﬂ1* 4 thnt this material was nol an =2ye 1"r1t1nt while ofthor studies
indicntad tihnt technical warfarin producad mild %o slisht irritation of the
conjunctive, Tnlormation on the concantration of warfarin usel was not
snecified in these stwties (Shapiro, 1976, 00N0722%; Shapiro, 1077, 00102420),

Mspite extensive human use of warfarin, no reports of dermal inflommatory or
allergzic responses are available, therefore, warfarin's potential for causing
acute dermal effrects is judged to be low (Zendzian, 1981, GS0911-120), One
amimal study on an unspecified concentration of warforin showed that it was
not irritating to the intact skin of rabbits, In this stuly neither the
concantration of warfarin nor the Adiluent of the study material were specified
(Shaniro, 1976, ONDON2951), Two additional animal studias {onz on technical
wﬁ"f:rin, YARF, 1077, GEN011-105; cne on encapsulated technicnl wurf1r1n, WARF,
1677, G51011- 1"1\ alsc indieated that this material vias not a orlna"y 5%in
1rriuent. 'o data war2 ovailable to sssess the dermal sensitization potentizl

of technical warfarin,
2 Fni-llse Prcducts

ond-use products are usually formulated with inert a7snts suzh =8
a2on? snd minaral or faod matarisls sush zs graia, ™r toxi-~t'y of these
p"J,ucts is sxprenad =2 %2 neaportionsl to thair werfaria oonc-ne, AL
toxiedty data requireasnts are satisfied hy cvailabla elindesl vvidancs
associated with warfarin's mman drug use, (ther data are discussed bzlow for
the readers gzneral information only.

a. Granular

Tna study indicated that the geute oral LD, of a 2.(25% granular

bait wss greater than 20 a/bm for both malg and Temale rats (WARF, 1977, GEO711-
113).  Additional zecute oral toxicity studies are available on & gronular
formulation containing 5.%7 vzarfarin {(Shapiro, 1977, IND02222; Fhapiro, 1977,
0NNN2281) .

fnn animal study of a2 5,7 ﬂﬁaqular product indicated an acute darmal toxicity
“of greater than 20 2/kg (S.epl“ , 1277, 00072299},  An odditional acute dermal

toxicity study with 0,05% warfarin bait gave similar results (WARF, 1977,

G30011-118), In a primary =ye irritation study, 0.1 ml of a 0,547
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Tgnts

grsnular rormulation produced conjunetival irritztion in rabbits, The stuly
did not raport th2 coneentration of warfarin used (Thapiro, 1977, 00N02952).

In another primary eys irritation stuly, (Thapiro, 1677, n7112284) 0,1 ml of a
5,087 pranular formulation produced moderate to severe conjuntivel irritation
(the concentration of warfarin and the dilusnt of the test materisl used were
not specified). Another primary aye irritation study iniicated that a 0.0257
warfarin bait was negative in this regard (WAPF, 1977, 020N11-115),  Beeause of
tho characteristics of tha solid sranular matericls mixed vith some warfarin
formulatisns, these products woult be expected U oiwysicolly irritate thz aye.

In & primery dermal irritation stuly, 0.5 ml of 2 aranular formulation
produced very slight dermal irritnation at 24 hours, The concentration of
warfarin used wes not specified in this study (Shapiro, 1977, 0n202273).  In =
primary dermal irritation test, 0,5ml of a 0.54¢ granular formulation produced
mild dermal irritation at 24 bours. This study «id not indicate the
concentration of warfarin usad (Shapiro, 1076, 77022277;. Cn2 other prinary
skin irritation study with a 7,7252 buit indicated that this materizl was
negative in this regard (YARF, 1077, G29211-114),

Tn 2 .primary dermal irrita%ion study 0.5 ml of 2 p2lletted/tableted
formulotion produced very slight dermal irritation at 2 Yiours.,  The
concentration of warfarin and the diluent of the test material used were not
reported (Shapira, 1974, 20003290). .

U, Toxicity Cetegories

An acute oral toxicity catezory of T for tachnieal weriarin, is indicated by
numan Aata.  Formulated proldusts having 2 or lasz uvsrfarin would have & nunh
lownr acute oral tewieity ostagnry.  Tnoaddition, aunrn drtn seom %o indieate o
toxicity catagory IIT for ay= ~fcacts for tashnical warfarin 2nd category TV
for skin effacts for technical, warfarin. HYmen data indicate an acute dermel
toxicity ecategory of ITI for technical warfarin.

5. Humnn and Domestic Animnl Heozard fssessment

A large data base exists for.sodium warfarin as a result of its eclinienl us=2 &s
an anticoagulant drug. These data clearly delinsat= the druz doses of sodium
warfarin its affects its machanism of action, 2ad the trantment for poisoning
ny warfarin (Zenazian, 1981, G3C011-120), Dot also indiente that warfarin is
3 wezk teratogen, (Sherman and Mzll, 1078, 05002737; Thaul % al., 1675,
05001352; Warkany, 1976, 05001730 Holzgreve ot al., 970, fe1N23249), and the
FDA, therefore, raquires the following label warning on products used during
pregnancy: ' o

Pregnancy - COUMADIN passes through the placental barrier.
and tne danger of hemorrhage to the fatus exists evan to

the point of fatal hemorrhage in utero even in the ancepted
therapautic range of maternsl prothrombin level, Close
oberservation and laboratory control aré essential. The
nevborn may be particularty sensitive to sodium warfarin,
There have been reports of birth mzlformations in children
Yorn to mothers who hava besn traated with warforin during
the first trimester of pregnancy. “hether werfarin was in
fact the responsible ageat has not been established. - Therefore,
women of childbaaring potential wno are cendidates for anti-
congulant therapy should be carefully evaluated and the

.




ipdications criticzally rovinwed, If COWMADII must ba used
during pregnancy, or if thae patient becomes pregnant while
fakine this drug, the patient should be apprised of the
potential risks to tha fetus, and the possibility of
terminotion of the pregna2ndy should be discussad in lignt
of those risks.,

The fmency finds this statement to be a reascnable summary of the seientific
Aara an warferin's teratogenic potantial in humans.

The sgency believes that a 1ahal wvarning against exposure of pragnant females
ig approristz on manufacsuring~use warfarin products. Ropistrants Who
dissyrea with this assessment must supply the Agency wrth data ragarding
warfarin's teratogenic potantial.-

“ome warfzrin products contain sulfaquinoxalinz as an rdditional active
ingrediant, The Agency has determined that dnta do not shou sulfaquinexaline
to be an efficacious active rodenticidal ingredient (see page IT-1 and Chapler
1%y, Addition=zlly, data are not available 1o allow the pzoncy o determine
uhather sul faquinoxaline presents a risk to humans. Therefore, the Agency will
raquire registrants who wish to retain this ingredient in their formulations to
perform a test on tnehnical sulfaquinoxaline to determine its acute oral LD50
and if it is found to ba acutely toxic, registrants will be required to )
perform, in addition, all acute toxicology tests reguired by the guidelines.

6. Summary of Mzjor Data Gaps
1

An acuta inhalation toxleity test is required for warfarin. In addition, 2%
Tasst zn seute oral LDg, test will have to e performed on sul faquinoxuline
{zdditional basic acutB toxicity tests will be raquired for sul faquinoxaline if
it is fcound to be acutelyltoxic.by the orel route).
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